Splenic extrafollicular reactions and BM plasma cells sustain IgM response associated with hypercholesterolemia.
Hypercholesterolemia associated with atherosclerotic disease is known to be associated with increased total and oxidized (ox) low-density lipoprotein (LDL)-specific IgM antibodies in circulation. However, the B-cell responses accounting for this increase remain to be elucidated. Here, we observed an association between total IgM and oxLDL-specific IgM autoantibodies with cholesterol in the plasma of hypercholesterolemic apolipoprotein E deficient (apoE(-/-)) mice. Our findings also indicated that oxLDL-specific IgM autoantibodies production was restricted to the spleen, but not the lymph nodes. Further examination of the spleen revealed that the extrafollicular responses, but not germinal center reactions, were the dominant antibody-producing pathway. A quiescent population of IgM(+) plasma cells including oxLDL-specific IgM antibody secreting cells in BM also sustained the elevated IgM antibodies response in circulation. We determined that IgM(+) plasma cells in the BM were, at least in part, splenic derived by depleting CD11c(+) DCs and plasmablasts to disrupt the humoral responses. In addition, lowering hypercholesterolemia reduced IgM response by interfering with extrafollicular and BM responses. By elucidating the mechanism underlying the elevated IgM response observed in hypercholesterolemia, this study provides insight into novel immunotherapeutic avenues.